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Abstract 


PROBLEM TO BE SOLVED: To improve image quality and durability and 


to maintain stability while preventing side effects such as deterioration in 


the cleaning property and voids. 


SOLUTION: This toner is an irregular toner containing at least a coloring 


agent and a binder resin, and it contains at least a silica described below 


as an external additive by 0.3 to 3.0 wt.% to the toner mother particles. 


The silica has 15 to 30 nm average primary particle diameter (peak value), 


and the proportion of particles in number having <15 nm diameter (A), 15 


to 30 nm diameter (B) and >30 nm diameter (C) satisfy B/A>4 and B/C>4. 
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*^Ol 5nm5fc)1|(A)i: 1 5 — 3 Oniii(B) t 3 Onm 
J: 0;*c(C)c7)(lStJt*^B/A>4*-oB/C>4-C'S>S 

>-'J^Sr^-^-#^4^t=;i^LTo. 3—3. owt%-i5-:& 

[ ii^JS 2 ] Ml ei^ J ^ < t 5 >^ -y r u 

Vt> t < «f-^'>'ig'fli-&i}?)$:-&:fi-r.|.li«H 1 ~40V^ 

[0001] 
[0002] 

ffits-ft^fiSJi ^-yt-^— f t*^Jl^■C'i^ 0 , $ ^> -f V 
W^:fflv^^>^^-cv^«,. 

[0003] ±iec73S*l=^:* LT, <KiaS«<7)/c46t::ffi 

[0004] -mm^j:4-^m^^y(ommmi.^(w-^ 

1 iXe^S: 5 ~ 1 5 nmmm X'ht 0 *=5rfc'{i h -f— 

IZi^-lznmL'^-tK^^t^rmiib^:! kX\ «mtt5r 

h ^-mmx'<onm^mco^<\:j}^:k^ ^ 



i8tt®i:i>a«®<^M) . =3f A- 'J r;^'<>' h (2^^) Sr 

[0005] Zix^izMLX. X'<-ir-S!)«S:«-rS 
S: 3 0~6 OnmSS)t\ ro- H^^^^PSr^T-TS i^'J 

^WtmiZTX3- K . h i—<7)'m^m^li b 
[0 0 06] 

tmmizm^^^iit:i><7)X'$) *) . -m^^n^vrnx-^i^ 

[0007 ] 

fl(b--i?<l)*<l 5~3 0nm<7)®HtcJ,i5, *^Ol 5nm 
*Sf(A)t 1 5~3 0nin(B)fc3 0nmJ;'9:*;(C)<01HSI: 

Jt*^' B/A > 4 A^O B /C> 4 T'S> ■?> U 2r h -t— S 
*4^tc>^LT0. 3-3. Owt%#*-r.?>C:i:S:#Sti: 

[0 0 08] ilB^g^t-ri.^ttciO. :7U--y^^ 
yix- K i: 'm.i¥h(r>mm{zii V , jS)«=fc$i|it«Jg 

<r>7i.f3ih^^ ^^mn-^)\^v'^^}\'Vmm-x-h->x%i 

[0 009] ^tz. *^BJcoh:^-{i. ±ie>'U;*tcJ; 
[0010] c:#t^>{:SPxT , if;?, h vx'^(r>'(s\^.{9\. 

^^w.-n. v^~^'mMmnz^<.m!K>^mt) 

[0011] ^W9i<n V&-\i. ^}f*i< t i^>M y-sr- 

w^. iis^ifmmwhm^^ixx\^i,. ^uyy-m 
mt t-c(±, hi—m&m^<-( yy-m^t Lxmm^ 
ixi>»-«m^m^m\^h:itifix^^hi^. ^ftmza 

\^X\i^ ;<f^Xte^^A<5 0 — 7 O'C. mit^t'^SO — 
1 6 0*CT-*>&fflfli2:fflv^i,C:i:*Wt LV^. 

[ooi2]#(c, y)i':^=^-V'f—^nteit-rht% 
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ti. >?*^X(k#^5 0-7 5-C. ft^k^SO-l 2 0-C 

[00 13] i/::. :t-f;^^':^^«ffl^'^~S^aWi:i' 
;<r^X«^ffl5 0— 7 5^C. ©-(L^CSQ-l 
6 0''CT-S)^^|gS:f5effl-r^(7);{?Ul^o 
[00 14] m^h-t-^Smt^^t^ii. /J^:^m 
^fflBO'-TSr. ©:^bS8 0-l 5 0rT$>SffiBgSr 

[0 0 15] h^WNMy^'-^Ii^^^t LTfi. J:*9 
»^L<«. ifB^mi^WL. K«2-50KOHiog/ 
g. »*L<(i3'-3 0KOHmg/g<50.-KUXX7'yU^ffl 

2 K o Hmg/g J: 0 /JN$ < ^ ±ai L/::^ajm7&vh$ < 
^rO. *:^cS«:«>-'5 0KOHing/gJ:»9:^#<^rSi:?S 

[0016] ;i^Uxxf-;U^^flWt LTti. ^«r;Pn 

[0017] ^«r7m-/«^^cod ^ 2«T;l^3-;^ 
jS;*i:LT(i. 0iJ;itt\ ;i^U^^>'7-otri^>'(2, 2) 
-2. 2-^^(4 -b Ha^S^:7x~;P)ra>'N°>'. tK 
'J:t^>'rnb-l.'>'(3.3)-2. 2-t'X(4-t Ha 

2, 2-b-X(4-b Ka=5ri^:7xX;U)ra>'N'>'. ;ifU 
>r^>'X^L^y(2. 0)-2, 2-b'X(4-b Ku^i^ 

y^mm. xf-uy^P^Un-yp. i^Ji^uy^V 
a—ju. h Ux^l/>^^'Ur7-yU. 1.2-rob°l/y 
i^^' Un-yU. 1 , 3-rnb'U>':^*»J yl^, 1,4-y 
rJ^vi^'itwK ^^zt^Vf^/Ui^Un-yP. 1.4-^7" 
1 . 5-^>'^y^^':t-y^. 1.6-^^-r 

y>^':twk. i.A-y'^u^^^yi^;<i$^j--}V^ 'J 
Ta}fuy^0z2-ju^ ;Kyxf-^>'i/Ur7-;U. ;K'J 

Jpb'x :7 X y A WW ^>ti-g) o 

[0018] 3fiiljLh<^ryU3-;«^h LTfi. ^J;c 
li. y;Ub>-yU. l , 2. 3 . ho- 

1 ,4-y;ub'^>'. ^v^xu;^'; 1 — 
>':^xux»j h-yl^. hU^>'^xUxU h— yl/. 1, 
2,4-ri5'yM;:t-y^. 1. 2, 5--^>':5'>'hU:t 
-yu. ^'U-feo— yi/. 2-^^;^ro>'N->'hU:t— yl^. 
2-;^f-yU-l,2.4-7':^>'hU:t-yU, h'J;<f-o 
— yl'X:^>', b Uo^-f-n— yuro>'N'>'. 1.3.5-h 
V^LY^xj^i^^-f^jU^y-^iyWtmf^ti^. 

[00 19] tfz. ^m:^Ji^^^y^^^cr>d'h2mcOyi 
f\^^^ymi^^t L-C*i. mtli. ^l/>f vSg. :7'7yu 



iyhyziy^^ ^^ziym. ^fV^-ny^^ 
)V7\iym. ^^^9m. T'J\^ym.. -ty^f^vSr. T-^y 

^'N^'S. n-;t:7^ym/N^i?. >f y^^f-yl^rJv'NiJ' 
^n^>£7)Sc:oM7KJi&a&&v^Ji:ffi»Tyi-^y|/xx-r;P 

[00 20] 3«iiiJi<7)^yU4<y^^:J^t LT«. <^J;c 
tt\ 1, 2,4-'<.V-fe'yhU;{7y^;ifyS!(M;;^»; y b 
M). 1.2,5'-^V-fe:yhyX^yP;tfy^. 2,5.7- 

A)V7f^ym. i,2.A-y'^yv^)^}V7f^ym. 1,2. 

~2~;<^}U-2-?<^uyAJU7t(^i^y'aJ^y^ 1. 
2,4->'^a'vdrif>'hiJ;«^yl..1fyK, 7"b^(^^l^ 

y:^jU:ii(^i^Jl^)^1^y. 1 .2. 7. 8-:t^^VT-h^ 
^yl/;f'yS^. b''o;><UvhM. xy.t^-ymfi^c^. ^ 
ti ^ comc^M^m . iSMTJU^ ypxx f-yi^^^^^'^^f ^>ix 

[002 1 ] tfz. *^bBCC*3V^T(±.1<"UxXt';U'^^ 
flitLT. ;i<'UxXT';^^JJ§c;OJ®«^yv-t. b'xyl. 

T.it U x;:?^ r-y^^fllS: ^M-^RjEio J: l/X^ U 

0. mt\iy^)vm,. ^u-iym. r^yyue^. ^^^^ 

[0022] ;KUx^x;U«Bgc7)iH^4^y v-h LT 
±aiL3^c^ffiryU3-yU^^ioi;iy^^ffi;*yU;i;>'e^ 

[0023] tti. bxyu^fflflg^is^^y v-i: LT 
it. i^iJi-tf. Xf-lx-y. o-;<^y^Xf-^>'. m-yf-yu 
;^f*u>. p-y^y^x^ix>^, a-^f'yux^u>'. p 
-xf-yPJ^f-UV, 2.4->-';><f-yUXf-U>'. p-tret 
-y^yU::^f'l/>'. p-:^oyl/;^.f-l/>^^Xf-l/>'^ 
/::ax^l^>'iS^#:;Xf-l.>', rab'l^v. 

^ yrf-i^v^cox-f'i^:^^^taffi^y5M^y ^ y 
^^'Jyi^g^^f-yw. Uyu^n-robryu. y 
r^'i^U/ug^-^yrabVK ;^:J^:^UyUKn-:/f'yU. ;^ 
^'^J'Uy^K^y:/^/^. ;<:5^:^UyuKt-:^-^yu. j<i^ 
^ Uyi-^-^vf-yi^^ Uyi/ffi^ y^vf-yp. ^ 
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yfi^Jl-. ^9 7') H-r>yl^co^ 99') IV^ 
T)V^ll':si:^'r)Vm:T9 '))Vm:^^lV. T9 'J;l-gEn- 

9 0 )um^-:^^ y "f-iv. r ^ u 3 - -/^ 

T9<JJUm^^i^JU. T9 0Jl'm:^9^J\^. T9V 
)Vmy-)\^. T9 V/VMy-'iyJl-. T9 

r9 ')}VmYTi^)Vm(r>T9 '))\M.T)\^^>V:s~7^f 
)\m:.T9'))V^^ ;>(99'J)im. 4 9nym. -7^^ 

ymmcDi^mQ:^)i-7nym:T9'jx=i-y'V)\^^ -?b-f 

t':^/W. >z~)Vy(^)V:t.^)VyVy. 

\L:^)V^^i^)V'yhy^ \^=~)l-^'j-)VX.—T-)V^ 

<r>m.-^mm\bvx\t. mut. 2. 2--rrt'x(2. 
4-i^'p<^;i->'<i/cj-hU;p, 2, 2'-rv'h'x-f yy 

f-o-hiJ;l^, 1 . 1 ■-ry'h'XCi/^Q'sdflfy- 1 
-;>^yP;K-by>'l^). 2,2'-Tyb'X-4-.>{h^i^ 
- 2 , 4 -i^'^f-yp^svo- h U;U^ory^t/t«±i/ 
ry^^fi-^Mii^J. '<>'y'-f/p>'N-:t^-9--f h\ ^^^u 

[0024] ^^mzi5\^X . mi.Zit'i /UUX^^ffl h 

•y M45:|tn±§-ti--l.7ti6lw®C-fL*>'l 3 0—1 6 0°C<7) 
SI 2 'J xX7^;ki^ffifi§2:ffiffl-r & . i co«^lcSg 1 -if 
'Jx;<.7^;PffiliMW«-fb±t**9 5-CJ: '9ffi<5r4i:W:t7 
^r V h tt*>ffiT t 0 K -y b «0S3Stt*i iST L , 1 2 0 

2;K 'jxxT-;i^^fflJl«U:'fL*>' i 3 O'CX 0^£v^fci^ 
if ^ Li->ii 1 '-Ky x.xy-)V'^mmmiit^\± i o o~ i 

1 3'CX\ m2Tti'):cx^}V^mm<nWiViMt\ 3 5 — 
1 5 5 "CT-S) ^ /iSS 1 2 ;K U XX7";Pm^ 

flg<7);*'7Xte^*(i5 0-7 5-C. »^ L<t45 5-7 

o*ct-rsc:i:a^ Lk^. :imi:^'^xm^^tii^\-^t 
(om^mmT L^M^mm< tthtz^xhh. 

C 0 0 2 5 1 mi ;K'Jx;?.-r/W^«|ii: LTti. ±aL 



-l^■T^f4.^^7t;K'JxxT•/^fiaBi, Wt::^ffiT;i--3-;u^ 
®?, Y'r-^—)V^)\9^, '<y-fey h 

[0 0 26] t.tz. m2*''JxX7^;W2^ffiiit LTfi. 
if y x;?.T-;i'^liomS^: y V- i: . t'^yuj^^licon 

^^yv-fc. M*«D«fli<osiB*yv-i:ae-r-i.M 

K)tE14*yv-fco?g-^!t^!)Srfflv^, |SI-^S4>-C'ifUx 
7 i^';^;P*-^RfBSrMfi= LTfifi?-t^t: »<i>iX!t if U xx 

2 if U XX T^/W^ffllitfcO b'x;w^ffliic7)-^:ri{i 5 - 

4 0S*%, $f^L<{±l 0-3 5fii%i:-r^. Z.tl 

««^jS*^'teTL. 4 0S4%S:S;i.S i:iSt:ty -fe y h 

-^tcti \:-)vwm^(r)^^m.ifi s m».% o ffiv > t if y 

[ 0 0 2 7 ] l^lif UXXx/l'^«!ii:m2ifyxX7' 

/l-^SSgi: COfi»Jt« 7:3-2:8, ffiL<{i6:4 
— 3 : 7 i: -r C: k *W t ^. m 1 if y XX7^;l^^ffl 
flg t m 2 if y xxx/PJSfflllgfc S: ^ CO J: o =5r4Effl-C'<Sffl 

A^'O A-'/Js^ < K -y Nf|3Kttt::<SixTfc 0 , ? t^\,zW&^ 

mmzmlms.iiX^/-m&.cnmmB^m.l,zi5\,^x t@ 
titc^^^mkthz.tts'x'^h, ^tz. mm^m 
m^i'&mim: 2JSjiaiB*) <.zi,m.in.fz v -y hHjatt^st 
-s. c: k A^-c# s . sg 1 if y ^ux^rivm^^mi-^ifi 

<i/£v^fe^'t4$:5iiS-C-^=Sr<^^. ttz. ^2ifyxx 
•fe y htt*5{ST-ri> i; t tc^^B#<7) h ■f—cr>->J^i3'i 

[0028] mtrn'^mm^fih y)\^:^^-\tm:. ^ 

^tr^^hyr/i-afiSA-'S^i^ixjt. L*^t^*-'^>, iS 
Lfzmm^W»^ixh^-:x{i^X^X\^i>. ccoid 

m^zufh^itiiZ^y^mLX'^h. t.tz. ^ffiMwmi 
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Siifett*^ :^'y^mi^U&5 0~7 fC-fL^S 0~ 
1 2 0°C, Sfc^ife):Ji-^g2 5 0 0~3 0 00 0i3j:tXa 
»^%^^^^fi/St¥i^^S*^ 2 ~ 2 0 T'*>*rti'«Ki{c 

[00 2 9] -e^Ofli!. ^tC7;U*7-h-^-tci3l-^T 

mtl,£. x;K5-y^R3 6 2. R364, R365, R 
3 6 7. R 3 6 9 (IJiLh H#:5tfi'fli^XMIttS?) s X,-K 

I — hYD-01 1, YD-012, YD-014. Y 

D-9 04. YD-oi7(ijLh Mmm^m. xt 

3-M002. 1004, 1007a:Ui i^x;Hb 

c 0 0 3 0 ] =5rij, ^^mi,z}5\^xmm(Dmt}^iiyci 

-T-XiJ'-CCFT-SOO: EjtSf^F/fttS) ^fflV \ 
XcOiieRKfS 1 HUD. 1 nun) . JaJE 2 Okg/cm^ , 

ittzt #<7)sS!±lfflte**»'birimT-'^f<75K^cO 1 / 2{C 

i!i»tt(DSC-2 0 0:-fe-f 3-«^a|g)SrfflV^T. 

1 0'C/min<?D^T'2 0—12 O'CcOHTiffl^L, ^ 

Mati: , 1 0 ag<^umi h/i^x y 5 0 ml izmm L . 0 . 

y^'avh:?^^^ >^-(GPC)^S•fflv^T;^f■^• 
[ 0 0 3 1 ] $ ^>tC, *f6HB<0 h-h- tC«iW:t7-fe «y h 

::<Oi3^V y:7;^i: LT<i:;Ki;x-?-^>'V-y:;' 
X. /Ki;TofU>"7y^X. ^yU-^V'Cv.y:?^. 
X'7-y^'X, -ffy'—yuv y ^:y:?:x^XX7^;PV 
•y^X. ■y£^-V-hari'jL'7-y^fX^^^(f.5>C: 

-e^o-^wfi^-^^-f i'^-Mni oomiSBtcit 

li$r^ t ^ ^ i: ^ < gjjntc cfc ^«**Sr#-g>±T-l!f ^ t 

[ 0 0 3 2 ] m^y-^ -y htt[^±e7)ms5i*^^>^U 

rob-U>'"7-y:5'XS:-t-^$-tir^^i:*5»iL<, tfz 



«) S- [6l±$ -tir-i) «j*i*^^{±;J^ 'J X-?- >- V y :? 5:-^ 
V v-K U r a b-l^ > V y XJi 1 6 0 -CtCiJft I) J^BtttJK 

*5 5o~3oocps. ec-fL^jsn 3o~i eo'cfcii^ 

lSfll*5 1 ~ 2 0 K O H mg/gt'*) I. ;K 'J r o tf U y <7 y 

^'^^-C'JbO, ^:''v:#{cW^L.v>--KUxf-U-yV y^'X 
(i, 16 0 "ClCfctt-i) ?§«ft&JKA^' 1000~8000cp 
sfcj;t>"«^-ft^*n 3 0 — 1 5 0''C-C?)i.--tfUxf-^y 

«$:^-r ^ 'J ra t u- -y x(4±ie^<-f yiz-m 
suzM^i^WLm'^mtLXH'o. mmv y^xizx^m 

I. . !»(c*r'J x;?.^;l.®BgSr^NM yfmmt t 
Tfieffl-rS^(c«4, K-fl^MV-y^X^ffiffi-r&it*-' 

[0 03 3] M^m'7 y^:^tLXii. *rij^^7-f y 
^c^^e-ftlMy-y^X. ;i?;^-:^>'^''7■y^?X. ^y:5"7-/^ 
X^y^X^ ^-fyi^-V— • hoTi^iV y 

[0 0 34 ] -■tfU:t^7-fy^r7-y^XT'S>'l.*fUro 
h'l^y^V y^'Xfc LT{±, ffi^i-^»<50:K'jrob-l/y 

*r>JToei/-y|^MBiSrU:?)r^"J;H?. vu-fyK 

feJ::^**-?!^-! yB!*-^>^€,gpJ: OiStfixl. iSULh 
<OK^:y v-T-^BEt7t^;Ky rnb'py^flid^iif® 
icffifflT-^i., K^tt^^'J-robi^yti. flfiJi.{f7K'Jr 
abVy^ffiBilc(^:^')r^'J;uK, vp^f yi?fc J:t;f 
teykvp-^ yg?*^'b^i.S¥J: O^tfixi. l®Jii±<7)if^: 
y v-5:jgil-fL%Mii#^ETt. L < l,immTX'^^ 7 

Tobl/y$rflgffl-r-S>«-^W4, S«*^0. 5 — 3 OK 
O Hmg/gjf ^ t<{41— 20KO Hmg/gT$> . 
[0035] ilEK-fkSii^UrofUyV-y Lf 
{4, 7fJS£$iiTl.^^*>«0-C-{4, H#^bfiiD:*4hKsob'X 
3-;P2 0 OTS(«i:-fL*l 4 0*C,i!{13. 5).b'X3 
-;H 0 0 T S («C-(L* 1 4 0 'C , K« 3 . 5 ) , b'X 3 - 
;H 1 0TS(iC'fl:^14 0-C,grfii3. 5)^3&<ttfflT 

C 0 0 3 6 1 Ktt-K'JXf-b-yfc tTrfjfiS^nTV^-l. 
t>0-C«4, H#'fbKXailtS«0-9-y'7 -y ^'X E 3 0 0 
(KC-fL^l 0 3. 5''C,M«2 2).-^yV-y:?:^E25 0 
P {IX-ft^ 10 3. 5X:, Kflfi 1 9 . 5 ) .Z#5?Wb¥X 
SSIttS<^)>'N^ '7-y^;^4053E m.it,^ 1 4 5^:.^ 
2 5).4 0 5MP(^-fL'Sl 2 8*C,S?fffil . 0).3 10 
MP(^-fll^l 2 2'C.g»l . 0).3 2 0MP(«C-fL^ 
114X;.Kfiil. 0).2 1 OMPCSC-ftAl 1 8-C.®! 
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fil. 0),2 2 0MP(«C'ft:^l 1 3°C.i!fil. 0), 2 
2 0 M P (mtA 1 1 3'C,mm l. 0).4051E(K 
-fb^l 20°C.Sfil 2).4052E(#:'(L*1 1 5^, 
l?fiB2 0).4 20 aEC^C^a 0 7*C,g!fiBl 7), 2 2 

0 3 A (SclL-il 1 1 rC,®!fl3 0)^*iffifflT-^l.. 

[0 0 37] ;&;^-^>'^''7•y^?x5•^^fflf •sj»-^<i. m 

fB(7)t«0*«R<. lSffi*«0. 5~1 OKOHmg/gif^ 

L < 1 ~ 6 K O Hmg/gCO t <7)T3i & , 
[00 383 ty:^'yV-7;7X{i. -^WlCitifSDi 0» 

•y:!'xmmW^^T$)*). igffi*51~2 U<{i3 

[00 3 9] ^-f X'7y:7;?.(±7it*t>*>V-y^'X2rSmg§ 
-fkLi^C t COX'S) 0, S?fB*^5 — 3 0KOHmg/gt:'S>l. 

[004 0] 7^ vT- • hoTv-j-y -y^^J^ti, 5^ 

[004 1] y ^ -yi^-v— ■ hay'>-j.Vy9:^<7)mM 
tLXli. 0. 5~3 0KOHiiig/g<0iB!)**ffifflT'f'. 

-tf^-yUV •yi?X<7)rt.-e«, !^lCKfffi*^3-'3 0 KOH 

^/&^^-ti>miti'^ rcot,<o(ffin°D=s. -^^y■-;^v•y 

^J'^Al, A2^)**«f5Sl-ffifflT-t!S. Hm 

y'^xt.ziihfsmti^ii^h^t^xK ■&mmmMm<r>jm 
-i). ^ y^xcommmty^iVy-^y '(—)VYm. 

[0 04 2] 7;U;<?7-h:^-fflco^^^fcLT 

y^ui^T~y. ^y/;^ hi^O-y:^^-*)-iy-h^ y 
yyyyy-^. n-X'<.yj{f;K C.I. b*:/^>'h • 
1/ y H 4 8 : 1 , C . I . b'^J^^ > h • P y H 1 2 2 , 
C.I. b:?'^ >'h-L--yH57:l,C. I. b^'^f 
>-h UyH184,C. I. b^';<>- h • ^0:0—9 
7 , C . I . yh ■ ^ xn- 1 2 , C . I . b^^ 

^vh • -f xo- 1 7, C. I . V )U^y h ■ ^ 

1 6 2 , C . I . b:/;< h • Xo- 18 0, C . 

I . b:?'^>'h • >fxo-l 85, C. l.\;i^:>(yh 
■ y/l^- 1 5 : 1 , C . I . b^^;^ y h ■ yiV— 15:3 
m%:mfh:it-tfiX'^i>. iTt, mV^-l,Zii, 
-df>7'7-y^'. W&St. "^^yy^ y^^zmtX. If 



hh, wmFf-<m-n'^^\t^^\.zi6\^h%wm:^ 

hW^^zawx ^ 'Ut.L<\i\ n^XT^^zQ . 5/iiiiijI 

wMyy-w^\QQ)mM.mzn\^xQ. 5— loa 

L-<(i0. 5-8«»gg, j;OffiiL<{i;l 
~5*SgPT'$)^. ^.JdS*U OfiagPS:«i;i^i: hf- 

-i.zm-hmmm^^k'^y^-y vx:i-ynm<nm. 
m^^-y}im<ts:'^xwm.t'^^T^h . 
[0043] iit, w&.v^-)L\^xm^-th^\t. 

^nM >:J^-©liil 0 0«»SP{c*^ LT»tS«t5r 2 0S» 

ISA^^> 6 0 Wm^tmt. LV%. ^SD»*i2 0 MiSPOT 

[0044] 2|s:%BJiO ^-\,z\i^ ^mzVE, tT^fl:©] 

i^otc^^wsm. '7VAym^n.m.wmt)L\^X'kt^ 

'ai^y'm<r>ri>ymkm. fj-if^yyy -y^m^Wmt 

[0045] im^my-f—\t, iMhtzi^ yy-m 

[0046 ] ftiili: LT{S4-~1 0 um. «tL<ii5 
[0047] ?»?^lST'ffiffl-ri.i|»?^ai: LT , S1» 

(ji|ii3(«x3?ra:«)«srw&^i:*s-c#i., mm 
iiz^mMX'^m-th^wmm.t lx^-^ -ru -y ^'^^ 

m-9tm.m{^^v:^v^mm^mfh^ti:i^x'^h, t 
fz . ^^Mx'wu y y -fe'- V- 3 > v-x f A 

Mn^Sf), ^ y-r^-f-z^x^M^^Vjtjr^s^^ny 

.X ;^ y 7 J. - i^' 3 > ;^ T- A ( 4^ V t!/ "7 5 a S) , 
^ * y 5 ;p (|53Ba»xa») ^Olgjt^ y 5 ^/l-ffi?: 

[0048] ^flHBCCtJV^Tti, Wm<iZX *)'^^t:>tti> 
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[0049] ^mn<r> V-r-ii. m±<7) J: 3 iz^htitz 

^^^^m-^mw-th, wmML^tLxki. m.i\L 

^'i^^y-^A^ mv^i-'J^y^. mti^yi^/i-. mit 

y. m.it^iv-i^'OM.. r-<^'^yv:^-t:yy'^:^j*m 
<7)^mstim. mitn-^^m. mit^^y. miti^ivn- 

au-i :^m<7y^mm.im. ^:^ym^fu>- 
"^A, ^:fym'7y^->-'^-i^. 'r-S'ym:^vuy^^A 
m<7)^m^i^ym-(t^m. -m-it=^'jy^y^<r>mit 

n.^i,zi3\,^xti. i^yyA '/TVyr^l. ^^^^-hJk 

:^ yy'^)yym. i^'J^-y^^ /i-. i^v^-yy-x 
m(oum^i^mm$tix\>-^^m7H^t9mm. $^>(c7-y 

mi^^y:^ yy°'jy-^m. ^tcliy-ymJ^i^Vzi-y::^- 

i^Wm^zX^W&hfz. x^uym. (X:5')ri?'J;P 
Tit'jj^i-uy^ :i^^Jy'a\^l^ym<^^m^mmn^ 

^m\'^^zti,x^t. :ico^mim.'fiii^ 'j--yy 
mitLxcr,mm^^-ti>. 
[00 5 1 ] nmn.^co'PX'h. ismmi^. mz>^ 

U :t;tmt L\>^. ^ t^lzfft L < 1 ii^S^fl 

(f-i7<l)3!)il 5~3 0nmWlffiffltC$)i5. *^Ol 5nm* 
)m:iT(A)i: 1 5 — 3 Onm(B) t 3 Onmii r):k{C)cr>m 

iicit*^'B/A>4*>oB/c>4-es>-i>#Em^i^, <fc 

'5#^L<{i, ^%l<5>:S^fl(t"-i?<l)*n8-2 5 
nnOlKHtCfcO, A^ol 5niQ*»f(A)i: 1 5~3 0nm 
( B) t 3 OnmJ: >9 ^(C )c7)M^l:bA^B/A> 4 A^O B/ 
C>4-CS>.|.*«i^?i[^T'fc-l., ^ii, $^>{C«F^L< 
Ji¥%l»:ai^@(K'-25'ffi)*«l 8-2 SnntCOmmiZh 
K). *^Ol 5niii*it(A)i: 1 5 — 3 Onm(B) t 3 0 nm j; 
0±(C)c7)jSfSJt*^'B/A> 6*>OB/C> 



[ 0 0 5 2 1 L-TJi. hi—mi'^lzfiLX 

0. 3~3. 0wt%c7)KfflT'aa:p^-r?.» 

[ 0 0 5 3 ] ^is, mmm^coni^mt. m-<7)mT 

St»ii¥E«r to. 3000~500 OfflcOfe-^cOiSg 
^^i-^P^i: 0. #*4^<^ttg<^»«^%$r^^l»:fii-? 

[00541 :^^m<n h ^-iZii . iti^tCjC tX^i^lZ 
1 <>:SltS*^' 1 5ninJ; "^/h^ V^efS^^fPiOv-^-r^ 

jDi. T i V ^ L . 1 im.m^ 10 0 niiimj:c7)::^fl 

«««^^-^bS^^■^c<<-r■5.=5^t-^o^m*>$>^. 

tC(i¥^ 1 'iXnm^ 1 0 OninJiLliOf-:5'r:T*-fb^O 

mibhzti^X'^h. ;ic7)Xdi,z^mm<7)m^j:i2m 
mh^\'Mi3 ^<7)9mM ^:Mt^t. -e co^mma x 
z/^c^mmziB tfzm^iKommirtmmizn.m-t^'i t 

^V^dzHftt. 

1005 5] Zcr)Xol,Z. W-^l ik^^m 1 5TmWr<r> 
1 iXnmti^ 1 0 Onml-XhiO^f-as^J^raS 

^gl 5~3 0nmeoliHtc:*)Si'|.a^J5r. f\-mmf<0 
<}'-^j:< t i, , 2 0*»%ia±. i?^ L< {54 OM:%m 

±^ap-ri> J: -3 ic-r -s. » 1 1 5 nnojiT^o^'h^. 

^Plfc 1 Mtmn 0 Onmia±cO^'h«?PJ^^jD-r 

-r^srip^s- ^i^v<xm^cr>mts:h3mmco^m 
mtimm-h^^^i. ^w^xmm-th^i^ 1 ixss 1 

5-30 nmcOKHl^ ^ '^Vm?\ ^ . 5'hM5^J-^H-iOii'^=5r < 

th. 5 mm%a±. if ^ L < « 1 5 %iiUia5Sirr •& j: 

diz^?>. 

[0056] &±cr>X oizLxni^tl^hi—li. 

m*i»:?:$gfflLTV^Tt,. tfz^i^^'Vrbcomm^zX 
*) ^-^-^0^«*<^^fipi^i. 2^^i•3S^i:^i«:SrSfflL•CV^ 
Tt**!>(c^ffl$m#l.. — ^^3. 
X h i^xti 2 ct K) 1 ^^^m:^5ec7):^*«± 

^v^^v:i6, ij«^3S«:S-;*T'ffiffl$^^h:>— (i, 2^ 

[0057] *^Bjc7) h-^-{±, 5£^S*c7)i«v>, i«B 
L^^cffi^I'fb^co^NM^^-fflBi&ifie^i: fe^gPSc 
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[00 58] 



tt{±, isic^-rao^y^xiK^iascTg). iR-ftjscT 

[00 5 9] POJi4f'J:t^v-7-OtVy 
(2, 2)-2, 2-b'X(4-t Hc7df>'7xr.7^)r^>'^• 
y5r. EO{i--KD5r^j^xf-^>(2, 0)-2, 2-b'X 
(4-t Fn=^i/7x-/W7°c?>'N-V. GL{i:XU-fey y 
TPA{±7"^7:?;l'St$r. TMAfi N 'J ;>< U -y 

[0060] 
[^1 ] 



# y X X -r ^l' 

mm 






Tg 

CC) 


Tm 
CC) 


mm 

(KOHmg/g) 


PO 


EO 


FA 


TPA 


A 


4. 0 


6. 0 




9. 0 


66. 3 


109 


3. 4 


B 


5. 0 


5. 0 


5. 0 


4. 0 


60. 2 


102. 3 


3. 9 



[ 0 0 6 1 ] ^ 1 iz^-r^mm^imTcox oi>zLxm 

^^^««tSft(D SC - 2 0 0 3-«i^ttS^)5: 
fflV^T. 'J^rU-y-X^T/US-^tL, 1 OmgOlS^Bf?: 

^iSjiJ^ 1 0°C/minc7)^^f 2 0 — 12 0'C<rmX'm 

t Lit, 

[0062] mmm.-vcM.Trsmm^ 

t\ rZ-fXCOSaTLWilmm, :^§lniiii), jDjEE2 Okg/cm 
^ #2aa[S6X:/minCO^TTlcin2<7)|imS:^85 
ai 5 -<i-7t i: I' <7)ggaigSJ&*> tf>giEaii^T^Oa$ CO 1 / 
2tCffl^-ri>iajgS:!|5C'fb5t Ltz. 

[ 0 0 6 3 ] Kfffi 
S?«i. 1 Omg<:Ot*;^$rh;Uxy5 0mlt3?§fSt, 0. 

l%coyoA^:-;P7';U-i: 7xy-;H-v Hco^I-^ti 
^IK$rfflv^-C, ^ftS«$ix:tN/'l 0co*g?-fl:;*y'> 
A/ryl-rj-zt-ig^STliSS t . N/ 1 o ^KK-fbJ? U A 

[ 0 0 6 4 ] (.-K' J , XXT^/l-^^fflliH (Li^)co$g)tfi?ll) 

$rK'9mJt7y5XS4oP75X3t-, d^Usj-^Jrv-r 
Db'L'>-(2. 2)-2, 2-b'::?.(4-b \^U^'^y x.~ 
;U)rDyN'>'. --Ky:t^i^Xf-l^:^(2. 2)-2, 2-b' 
X(4-b Kndfi^7i::i/Urny\->-, -f V Hf-'-fer:;l^ 
M^riys^'K, f-U7:5'/UK*iJ:tX7-?yl^i!$:fiiJt8 
2:77:16:32: 3 0\.zm&LXm.-^mim\X-hh'J 



Ytt{j\,Z?dXtz. Z.1X^'7yY)l'\L 
-^-A*X-'§tmWimTizX 2 2 O-CT-Mif LooRjE 
$ . ft A>ix/i--K 'J xxi^/l.^^IliH ( colSc^L*. 
JillO'C. ;!f7:^te»^ti6 0X;, i!W(±17. 5K 

[0065] O-K'Jx^T^yU^SfflBt I (H#:)c7)Sit^J)X 
Jt 1 7 : 3 . 2 tCpS L , S-^WJl^^JT'*) h'JV^ IVJ n* 

'5#{t?t;*'^x»4oP7 7XrJi;, ^-KU^t^j^rob 
Uy(2.2)-2. 2-b'X(4-b Hndfi^7x-;Wr 
a^N-y. ;l^U?f=3fi^X^l/>'{2, 2)-2.2-bX(4 
-b Ho^i^:7x:::./l')Tc?>'N'y. ^ V Hr-b— 
n^'N^S?, 7'U7:J'/PB!, 4i*l , 2,4-'<.>-^>'M; 
^/l-lfVggfcilfT^ U;U®!&MJt4 2: 1 1:11: 
11:8:1 tCiiSL-Ca-&BBi&?PJ-C'fc'l>i''7'^>'L'^^^ 
•^^ Ftt i>CAtLfc. ^ii$:-7>'b;Pb-^'-4>T-M 
S5?H»TtCt, 1 3 S-CtWLoo, }STn-h J: 

nx^wm'kmTLfzm. ^^LX2 3 o'cx'Rm^ 

15 0-C, :ffyXWf^mte2X:, B!fii<S2 4. 5KO 
Hing/gT'S>-o/i, 
[006 6] (Hifi^lJ) 

OT, y)l':^y-hi—<OWtl,z^m-t^mm. ^tl 

^timsmx-mm^hm^mmif^tc. i. Pigm 

ent Bluel5-3i: S:*ittT-7 : 3 (TiPl-^X-iaS. 
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[00 67] v-t-<7mm 

Ui:Z^LX.C. I. Pigment Bluel5-3$-4. 

■f 'J i-)mcomi^mw{E - s 4 : ^ y x ^ Ht^xm^ 

0TS:E.imtfm.m:mt}^A4 0'C. g!«3. 5) 

1. omm.^^'^yi^jiju^^v-x'ij^is.-^ttzwt. 
-mmtammwn p c m - 3 o : ?ttM«tr««) (omtam 
^w<o^\-Lfzi>(7^^mmi.x . mmrmttzmi^sit 

mmnm^m) x-w-mm 1 0 - 1 2 ;u x-m^ l , $ 
^m)X'^mn^6. 6 M^tx-mm^-^mLtzm. 

y': 1 OOATP:;}ty;^VSi?oytt«)^<ftfflLTft 
m^i^mkl. lAtm, *a^ife;¥4@(D)i0 2fg(2D) 



o-c 

II 

o 



fii@7. 2Atm. #«Ti^:K@(D)<7)2^(2D)JjUi« 
fi»%*<, 0.1%, *>0«c«Ti%f4Sc7)l/3(D/ 
3)OT<7)ffl^%A^4 . 6%<?:>h:h-fit^Bk- 1 $rf# 

[00 7 0] (^s^4ll^-^-) 

»jt«Bk-2 

;i?'Jxx-r;U^^Sg(L*)^4 0afigS, ;KUx;;?.x;l' 
^fflBgl (H#:)$-6 0fifigC. --KUX^L'^'V y:?';^ 
( 8 0 0 P ;Z#5?Wt:^X«4t»: 1 6 0°Cl;i3{t^?§ 
M«ie5 4 0 0cps:«C'fb±ll 4 0''C)2asa5. jI^UT 
otW>'V y:?'X(TS-200;H#-fk:^I«ttS: 1 6 OX: 
{.zm^hmm^f^ 1 2 Ocps.^^L* 1 4 5-C;Kffi3 . 
5KOHing/g)2**gP, fiStt^^ (V^?'^^:?' >f h:EP 

T- 1 0 0 0 -.pmnfmrn s omMmnxx/n^mM 

H ;«±irS'fb^X^K) 2£ftg|5'^.^i^xyUS=5f -9-- 



li}±<r>mM%t^. 0. 1 %. *»-:>««¥^&gco 1 /3 
(D/3)OTo«:%**, 2. 9%(7)i^Tyhi—n^ 
(c-Dintz. 

[0068] i8jt0ljC-2 

B Sr 8 0 : 2 0 ffiWl^X-yu V H U^t t $rfflv ^fzim 

lic-itmmizLx. im^i^^^7. 2um. im 

T±^fiE@(D)<7)2fS(2D)ljUiCOM%*<, 0. 1%, 

1 / 3 ( D / 3 ) aTcomm.%i3^. 
3. 2%cr>>-Tyhi—m-{c-2)imz, 

[0069] WmBk-1 

,-J<-Uxxf-^bfflBgH(Ltt:) 5:4 0 Mils, ;KUxxf-;l^ 

(H#c)Sr6 OfiMgg. .-K'Jx^l^^^y -y 
(8 0 0 P:H#5i*-fb^Iiltti8: 1 6 O-CtCfeftl-jg 
MttJS5 4 0 0cps:iC-ft^l4 0°C)2S»a5, 
otfU>'Vy^X(TS-2 0 0:H#'fklU:«tti^; 1 
6 O-CtCfcttS^Wffil 2 Ocps;!K-flli(l 4 5^:8! 
tt3. 5KOHiiig/g)2S*SB, ^;^-;lf>'7'9>y:? 
(^-;jyyWL;df^;f:-y h*tW:pH2. 6 : 1 J^sigfl 
2 4nm) SSigPfc iO^TieiliT^^ixSm?^*! 
2£Mgi:; 
Utl] 




K 



(A) 



L ?tf^ , L T 7 . Oum. 
i^?4f5(D)(02fg(2D)liLb«M%i&>\ 0. 1 
O««Ti^«4@c01/3(D/3)mTc0ffliia%*<, 4. 
5 h -^-fii^ Bk- 2 i%fz. 

[007 1] (y^-i yy-m^^ 'J T) 
mmm ^r+ur-i 

,-KUxXx;Pl^ffl|g(^^aM:NE - 1 1 1 0) 1 0 0 
SfiaS, b;EPT-l 0 0 0:F 

EBI^ttS) 7 0 OM^fc J:t/;<?-;K>'y7 -y (t- 
;4'VUL:4E-rd-r-y httS) 2SigP$:'\>'-^xyl^5^-if- 
•C'+^?I^ t , -$W¥aim«Ti^ 'J >-^g|5 1 8 O-C, 

i^^jyy^-y Hgpi 7 ox;tc^^L, mmmMLfz, z 
<7)mmiii:i%mL, ^mt. ^^y-^-s.fi-x'm^nL. 
i^-x y h^i^WLX-m^n. ^m.Lx^^ V rKEi^^# 
fz. zffim. m^v?^j:ii>i/iz^m^f^^^x.i>ztizj: 

[007 2] O-h^-i-'Jr) 
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^r?:? U^-h36. 2-b Fo^v-Xf-;!^ 

ti it;^ 1 , 1 • -rVb'X(j^;?n'vdf-9-y- 1 -;&;L';Jf 
- h U 1 MSP^r , ;'<f-;Ua:f-;l^^r h >- 1 o Ofi* 

[0073] n^titzmmi>zMLx . mmmt bx^v 

h( I PD I/TMPJK:NCO%=6 . l%)2:OH 
/NCO^:yPJt^*n/l t^^idtCpSU^f^. ^ 
^;Pxf-;U^ h>i:-#«?L.TSim3S»%T*>-l. 3- 

[0074] 3TWi: LTM^^x^-f h^F-300 
5S:fi%(;5r-i. J; d {cxb°7 3-^-(|55Iffl»XttS) 

[0075] 'i^t^tifz^^ V r^mMMm^:t-ry'p 
>-;^ •yi^jL^n'oniftiyji^^mt os^m^^xmi^ 

[00 7 6]^iJ, h-h-<7)^l^g. ^c7)^J-^5lc:ov^ 
?±^)^fflV\ r>'N'^^-f-i-7'g5 0/xmT'a!J^L 

5 OximT'SteLTt. 

[ 0 0 7 7 ] Mim^ 1 (K*tti^ U ; i^-fllg 5 5 
%. T^l^^ca^l7nm. TSSOO; =3f -^^Ki^'/UttSg) 
il«gi:&^^2(»7Ktt>'U*;S*'fLJ^4 8%, ^%i»: 
fiig 1 2 ran, R 9 7 4 : B^t^rXD =J)\^^m) 
4!E««»e-?3(ifcktti'>J*:ia*-ftJK6 5%, ^i^li^: 
&ff3 5nni. N AX 5 0 ; B:*:rxoi/';ua^) 
^mn^4 AEROSIL 90G(B*rxoi; 

( ^ 'J Sr's^f-^^ f-w y i^' ^-T 

mmmm Lfzhco {mTkitm 6 7%, ^mi <xn^^ 2 2 n 

m). 1 5nm],:JlT(A)i: 1 5— 3 0nm(B)h3 0nnil.:i± 
(C)OffliitJ:t*^'B/A=8*»OB/C= 1 3rJ)-5 7t. 



[0078] m^im^t^:s^y(r>m^m) -ammm' 
5 

3 0 0'CT'M^L, ^i^liJi^^gl 5nm, (BETJt 

a®«l 8 0ni2/g)(7)g?-fl:f-^y^f#;^c. :i<^m\L^9 

y2m.m%m\^x'7i^Jk^X'm.-^w^L^^ifh. wi^it 
mtxn-zr-f-)W) ^ h^>'i^yy^mti-^yn'f 
(,zfjLx 1 ommxcDm-^x-mai^^L. m.'^^?:m 

»^Lt:BETJt«®ai 1 2m2/g, ^Tjc-ftftS 

[ 0 0 7.9 ] myii^^t^^>m^m) -mmt^ 

6 

3 0 O-CT'j^ 1 JJCS^^g 2 1 nm<m^^i^ 

y^mtz , B?iBK-fb^ i^' yi,z 2 mm%cow\-^X7i^m'PX' 

M-^mW L h . i»*^ldPJ h t T n- h 'J ;>< h 

x-mnm.-^L, M-^^^m, m^tx. i^TK-fLSs 5 

<7)m^mi^ 7 {i , 1 JjCfi^ 2 1 nmT- 1 5 niiiJ.:iT 
(A)fc 1 5~3 0nm(B)i:3 0niiaiUi(C)60lim**B 
/'A= 9*^-:>B/C= 8TJ)-:>7t, 
[0080] il^M^^a TftJ 1 <J:©fl 2 5 Onm<7)jU 

i->mzM<t^ ^y(.KR-380;^iS' yx^mM) s- 

[ 0 0 8 1 ] «l«1»fii^b <itt*1t^:J'yS!Xhoi' 

(f-:J' >'Kx b o y^^A^^A) mt^9 ytmi^x h 
m:z.hviy^^An^AiWc. Ai,zMLx^mmm<^ 

^i}'ymxhay^^M.n^AO?:mfz. AOlz^ 

^x-n-y^juhvjf h^'>i^^y<7)mm$m^:m 
m7ii^^9ymxh\3y^^M.n.^AHi!mmn 

[0082] ±tsmmmkmtmm=F-f^mti^i>m2iz 

^Uzm^-^h^X\ '?-i^^'i^^r^-A— QS-#?t. ^ 

[0083] 
[«2] 
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•3^ 



3s- 



is 

-K ^ 
^ Eg- 

I 

•K 



CO 
CM 



o 



CD 
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I 

o 



o 



I 

o 



00 



i ' ! 



CQ 
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i 
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[ 0 0 8 4 ] LTftfrWlc h-^- A£OS?S$r^ 

•r. ^^OSS^a^:|Bl«^^^:^-B-Q$^#^SL/>:. 

CO 08 5] (^-^-A)^•^-s■?(c-l) 1 001 

SPtC^tLT, AEROS I L 9 0G(B*rx;l.i-';l^ 

(¥1% 1 <J:fiE^S2 2nm, (^Tk-fbSS 7%) 2 . OSMgg 
SrSaiPL, '^y>-i7l^5^-9--T'(jga[4 On/sec. 1 

[0086] liLh. mmmi-l 3, Jt«^Jl~4T-1# 
[0087] <ffFfii> 
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